We use the new wide field near infrared imager CPAPIR, operated by the SMARTS consortium, to acquire J, K s images of two 34.8 ′ ×34.8 ′ areas in the outer spheroid to search for C stars.
Introduction
NGC 6822, a Local Group dwarf irregular galaxy, has been the first extragalactic object identified by Hubble (1925) who determined its distance to be 214,000 pc or (m-M) = 21.65. NGC 6822 is located in the constellation Sagittarius at a low Galactic latitude (ℓ = 25
• , b = -18 • ). It is thus seen behind a relatively heavy stellar foreground and its reddening is far from negligible. Today, we adopt for NGC 6822 a distance of (m -M) 0 = 23.35, based on the RR Lyrae observations of Clementini et al. (2003) , the Cepheids observations of Pietrzyński et al. (2004) and the near infrared observation of the tip of the red giant branch (TRGB) by Cioni & Habing (2005) . At 470 kpc, it is the nearest Magellanic-type galaxy, after the Magellanic Clouds.
Contrasting strongly with its discovery description by Barnard (1885) who depicted it as: "a 2 ′ nebula, diffuse and difficult to see with his 5-inch instrument", NGC 6822 has been found to be much more extended. Its global structure was first studied by Hodge (1977) (1991) , the galaxy could be traced to 10 ′ . They adopt the point of view that the galaxy is circular rather than following the shape of the bar. We realize today that the low-density of the periphery of the galaxy can easily be masked by the substantial foreground density seen along the line of sight.
The first use of a wide-field imager, to search for C stars, by Letarte et al. (2002) has revealed that NGC 6822 is surrounded by a huge stellar structure extending to at least 20 ′ from its center and containing a substantial intermediate-age population. This huge spheroid was also seen by Lee & Hwang (2005) . Young stars were identified far from the center, along the HI disk by Komiyama et al. (2003) . Recently, Battinelli et al. (2006) have mapped the elliptical spheroid of NGC 6822 to a semi-major axis distance of 36 ′ . From radial velocities of numerous C stars, Demers et al. (2006) have shown that the spheroid is dynamically decoupled from the HI disk and rotates at right angles to it. Since C stars used as kinematical probes were then known only to a distance of ∼ 15 ′ , it is of great interest to identify other C stars further out in the spheroid to extend its rotation curve to compare it to the HI rotation curve, observed to ∼ 30 ′ (Weldrake et al. 2003) .
Few near-infrared investigators have targeted NGC 6822. Elias & Frogel (1985) have obtained J,K magnitudes of 18 mostly spectroscopically confirmed red supergiants, with a K = 13. These stars are much brighter than C stars. Davidge (2003) We then present results of a near-infrared survey, which targets the outer spheroid and takes advantage of the new wide-field imager CPAPIR. It is essentially complementary to Cioni & Habing (2005) observations. We survey two regions in the outer spheroid of NGC 6822 with a small overlap with their central field.
Observations
The J, K s observations described here were obtained in service mode (from April to September These 100 frames are registered and a median image is built.
The combined median images are then analysed with DAOPHOT-II (Stetson 1994 
These equations show that, as expected, the slopes are 1.00, we need only to apply the magnitude zero point shifts. Table 1 along with the exposure times, in seconds, for each filter.
Results
The colour-magnitude diagram of the combined two fields is presented in Figure Our CMD should be compared to Cioni & Habing (2005) Fig. 7 and Fig. 10 . However, our CMD contains a much larger contribution from the foreground/background because the areas observed are more than twice as large as their region and, most importantly because we target the outer parts of the galaxy where the proportion of NGC 6822 stars is low. The two major vertical features seen on the CMD are Galactic G dwarfs, on the left and the Galactic M dwarfs at (J − K s ) ≈ 1.0. Actually, since our photometry reaches barely magnitudes fainter than the tip of the red giant branch, the minority of the stars seen here belongs to NGC 6822. when compared to the spheroid density profile, as determined by Battinelli et al. (2006) . Pollution by background galaxies has been noticed by Battinelli et al. (2006) in the (r
colour-colour diagram of NGC 6822. It is thus possible that we see here interlopers which have magnitudes and colours similar to C stars.
Even though Galactic halo C stars can be well isolated with the SDSS colours (Margon et al. 2002; Downes et al. 2004) , C stars at 500 kpc or more, with apparent magnitude i ′ = 19 or fainter can be confused with galaxies. Unfortunately, in the K s vs (J − K s ) colour-magnitude diagram, red galaxies can also pollute the C star region of the CMD when the magnitude limit is deep enough. The median (J − K) colour of galaxies observed by Bershady et al. (1998) , in the 17.5 < K s < 18.5 range, is 1.73. This colour is within our C star region but the magnitudes are, however, fainter than the NGC 6822 C stars. Statistics from the first few fields of the MUNICS near infrared survey (Drory et al. 2001) indicate that there should be ∼ 400 galaxies in our two CPAPIR fields within the magnitude interval: 15.25 < K s < 16.25, bracketing well the C star region. Not all these galaxies are red enough, however, to be in the right colour interval. From the few colour data they published, we calculate that 11/56, or 20% of those galaxies are redder than (J − K) = 1.49, thus 80 ± 35 interlopers are expected among the candidate "C stars" of Fig. 2. These galaxies are bright enough to be in the not so distant Universe, most of them should therefore appear non stellar on our images.
DAOPHOT-II provides an image quality diagnostics SHARP. For isolated stars, SHARP
should have a value close to zero, whereas for semi resolved galaxies and unrecognized blended doubles SHARP will be significantly greater than zero. On the other end, bad pixels and cosmic rays produce SHARP less than zero. SHARP must be interpreted as a function of the apparent magnitude of all objects because the SHARP parameter distribution flares up near the magnitude limit; see Stetson & Harris (1998) for a discussion of this parameter. Since we want to investigate C star candidates, we select only stars within the magnitude interval of C stars: 14.5 < 
The carbon stars
There are then 142 stars with SHARP < 0.30 and within the colour and magnitude range of C stars. If the rejected candidates are indeed galaxies, their number is within the uncertainty of the expected number of galaxies quoted in the previous section. The J2000.0 equatorial coordinates, magnitude and colour of the C stars are listed in Table 2 . The numbering starts at 1001 in order not to confuse them with Letarte et al. (2002) list of some 900 C stars previously discovered in NGC 6822. Their SHARP, as determined by DAOPHOT are also given in the last column. These stars are not all new discoveries because of the mentioned overlap between our fields and the CFH12k field. The 68 previously known C stars (Letarte et al. 2002) a ∆K s = 0.47 mag, is a known C star for which we have its I magnitude which can be compared with the measure of Cioni & Habing (2005) . Its ∆I = 0.03 mag, certainly not suggestive of a variation. For the second star, the ∆K s amounts to 1.3 mag, a huge value for a Mira. However, its ∆I = 0.06 again ruling out substantial variation. We currently have an ongoing Mira survey in NGC 6822, within a year we should have sufficient observations to identify red variables.
Discussion
The identification of C stars from their NIR colours or from their (CN − T iO) index are not entirely equivalent, as Demers et al. (2002) have demonstrated. Our adopted (J − K s ) limit for C stars is not expected to yield a sample identical to the one obtained from other bands. In other Table 3 is presented in its entirety in the electronic edition of Astronomy & Astrophysics. A portion is shown here for guidance regarding its form and content.
SDSS colours of C stars
We can, using our MegaCam data cross identify the C star candidates and obtain their i ′ , (r ′ − i ′ ) and (g ′ − r ′ ). We recover magnitude and colours for 136 of the 142 C stars, they are listed in Table 3 , where we give i ′ , (r ′ − i ′ ) and (g ′ − r ′ ) along with their respective errors.
Missing colours are entered as 9.999. We presume that the few missing stars fall in the gaps of the MegaCam mosaic. A few stars, not necessarily the faintest do not have g ′ magnitude. The stars of Table 3 are plotted on the colour-colour diagram presented in Figure 7 . The parallel lines define approximately the C star region of NGC 6822, as determined by Battinelli et al. (2006) from the dereddened colours of known C stars.
In Figure 8 we compare the i ′ magnitude distribution of the known C stars with the newly Both sets have essentially the same distribution.
could be used to determine the C star density profile along the major axis. We display, in Figure   9 , the surface density (stars per arcmin 2 ) profile for C stars along the major axis. The solid curve, defined from 10 ′ to 50 ′ , corresponds to the two-exponential profile determined from RGB star counts by Battinelli et al. (2006) . It has been shifted down to match the points. Even if our figure is plagued by small number statistics, the outer bins contain just a few stars each, the C stars appear to follow the density of the bulk of the spheroid.
Conclusion
The main goal of the present paper was to find bright kinematic probes, namely C stars, to trace the rotation curve of the NGC 6822 spheroid up to its detected limit (≈ 36 ′ ). We have The inner square traces the border of the CPAPIR field. These new C stars will permit to more than double the length of the rotation curve of the spheroid and reach even further than the HI survey. 
